Synthesis of berberine derivatives
The berberine derivbatives were prepared according to previous protocols [1] . The synthetic pathway was shown in Scheme1. Firstly, the ω-bromoalkyl ether derivatives were synthesized from the commercially available phenol derivatives, which reacted with α,ω-dibromoalkanes in the presence of potassium carbonate in butanone to give a good yield [1] . Then, the selective demethylation of berberine at 190 ℃ under the vacuum gave a 68% yield of berberrubine [2] . Finally, the target compounds were obtained by reaction of berberrubine with different ω-bromoalkyl ether derivatives in acetonitrile for 12-24 h respectively [1] .
Preparation of berberrubine
To remove the methyl group at the C9-position of berberine, 5 mmol berberine was heated at 190ºC under vacuum for 30-50 min until the powder turned into dark brown. The powder was then purified by flash chromatography (CH 2 Cl 2 / MeOH = 10:1) to yield a carmine powder after solvent removal. Yield: 68%. 
